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INTERACTION O F  MOLTEN SODIUM CARBONATE WITH COAL ASH 
COMPONENTS - ALUMINUM OXIDE. A. J. Darnell, Atomics 
International Division of Rockwell International Corporation, 8900 DeSoto 
Avenue, Canoga Park ,  CA 91304 

A fundamental study i s  being made  of the coal  ash-melt  interact ions i n  relation 
to gasification of coal  i n  m o l t e n  sodium carbonate. I n  the present  paper, the 
interact ion of alumina with mol ten  sodium carbonate is discussed. 
with molten sodium carbonate  to f o r m  sodium aluminate (NaAlO,) and carbon 
dioxide, i. e.,  Alu,03 ( s )  t Na,C03 (1) - 2NaAIO,(s) t CO,(g). The sodium aluminate 
formed is v e r y  re f rsc tory  (r.p > !?OO°C) and is only spar ingly soluble (10-20 ppm) 
in molten sodium carbonate ,  
around the unreacted alumina which slows down fur ther  react ion with the molten 
sodium carbonate. 
examined o v e r  the tempera ture  range 900' to llOO°C under an atmosphere of CO, 
and with alumina par t ic les  ranging in  s i z e  f rom 1 IJ. to 300 p. Temperature  cycling 
did not affect  the protect ive na ture  of the coating of NaA10, on Al,O, even though 
sodium aluminate is known to undergo a solid phase t ransi t ion at  470°C. This was 
demonstrated i n  tes t s  i n  which the temperature  was cycled f r o m  ambient to 900°C 
and i n  tes t s  i n  which the t e m p e r a t u r e  w a s  held at 900°C. Identical ra te  loss  curves  
w e r e  obtained i n  the two sets  of t e s t s ,  
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Alumina reac ts  

The sodium aluminate forms  a protective coating 

The r a t e  of the reaction between A1203 and Na,CO, has  been 


